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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 4/9/09 
has been entered. 

Response to Amendment 

2. Claims 1-16 are currently pending. The amended claims do overcome the 
previously stated 102 and 103 rejections. However, upon further consideration, claims 
1-16 are rejected under the following new 103 rejections. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fujita et al (US 2002/0192519) in view of Ichinose et al (US 2004/01 15487). 
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The Fujita reference discloses a fuel cell system and a method of controlling a 
fuel cell system comprising: fuel cell "200"; a CPU of a power control unit "700" that 
provides a required electric power (target power) for the fuel cell "200"; a voltage sensor 
"868" for detecting an actual output voltage of the fuel cell and a current sensor "870" for 
detecting an actual output current of the fuel cell, wherein these two sensors combine to 
form a detector for detecting output power from the fuel cell; and a power control unit 
"700" (controller) comprising: a CPU (target current computing unit) that calculates an 
electric current Ifc (target current) corresponding to the required electric power Ef (target 
power) directly from a power-current characteristic map obtained from a nominal output 
characteristic of the fuel cell, wherein the nominal output characteristic of the fuel cell is 
a reference output characteristic (See paragraphs [0153],[0159],[0173],[0180] and 
Figure 12, upper graph). 

However, Fujita et al does not expressly teach a command output power 
computing unit which calculates a command output power of the fuel cell from the 
product of the target current and the actual output voltage. The Ichinose reference 
teaches the concept of a fuel cell system control unit (command output power 
computing unit) that determines the power command value (command output power) 
from the product of the feed-back DC voltage value (actual output voltage) and the 
current command value (target current) (See paragraph [0062]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Fujita method of controlling a fuel cell system 
to include a step of calculating a command output power of the fuel cell from the product 
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of the target current and the actual output voltage in order to prevent the overloading of 
the fuel cell by limiting the current control command value (See paragraph [0080]). 
5. Claims 2-8 and 1 0-1 6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Fujita et al (US 2002/0192519) in view of Ichinose et al (US 2004/01 15487) as 
applied to claims 1 and 9 above, and further in view of Ueda et al (US 2001/0024746) 
and Sugiura et al (US 2002/0064697). In addition, the Fujita reference discloses a 
power control unit "700" that controls the valves "202" & "204" and compressor "504" to 
control the pressure and flow rate of the respective fuel gas and oxidant gas (See 
paragraph [01 24]). It also discloses a temperature sensor "872" for detecting the 
temperature of the fuel cell (See paragraph [0152]). It also discloses output 
characteristic data for various temperatures of the fuel cell (See Figure 20). It also 
discloses a CPU that performs the process of setting the fuel cell required electric 
power (target power) by calculating from the sum of the driving required electric power 
Ed and an auxiliary machine electric power Es (See paragraph [0175]). In other words, 
the CPU calculates the target power by taking into account power consumption of 
auxiliary equipment for power generation of the fuel cell. 

However, Fujita et al as modified by Ichinose et al does not expressly teach a 
target gas operation point computing unit which calculates a target gas operation point 
of the fuel gas and the oxidant gas from the target current based on gas operation point 
characteristics which provides pressure and flow rate of the respective fuel gas and 
oxidant gas for an output current of the fuel cell, wherein the gas control system controls 
the pressure and flow rate of the respective fuel gas and oxidant gas based on the 
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target gas operation point calculated by the target gas operation point computing unit. 
The Ueda reference discloses a control unit "18" (target gas operation point computing 
unit) that detects the pressure and flow rate of the reformed fuel supplied to the fuel cell 
and also detects pressure and flow rate of the oxidizing agent supplied to the fuel cell, 
wherein the target pressure of the fuel gas and oxidant gas is calculated based on a 
pressure-flow characteristic that provides pressure "P1" and flow rate "Q" of the 
respective reactant gas for an output current "I" of the fuel cell and then controls the 
pressure and flow rate of the fuel gas and oxidant gas based on the target pressure 
calculated by the control unit (See paragraph [0014], [0070],[0088],[0105],[0107]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Fujita/lchinose fuel cell system to include a 
target gas operation point computing unit which calculates a target gas operation point 
of the fuel gas and the oxidant gas from the target current based on gas operation point 
characteristics which provides pressure and flow rate of the respective fuel gas and 
oxidant gas for an output current of the fuel cell, wherein the gas control system controls 
the pressure and flow rate of the respective fuel gas and oxidant gas based on the 
target gas operation point calculated by the target gas operation point computing unit in 
order to provide a control system for a fuel cell that is capable of accurately controlling 
the pressure-flow characteristics of a reactant gas over a wide output range of the fuel 
cell (See paragraph [0009]). 

However, Fujita et al as modified by Ichinose et al and Ueda el al does not 
expressly teach an output characteristic learning unit which learns an actual output 
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characteristic of the fuel cell based on the output power detected by the detector and 
corrects the reference output characteristic of the fuel cell based on the learned actual 
output characteristic, wherein target current computing unit creates a revised power- 
current characteristic based on the reference output characteristic of the fuel cell 
corrected by the output characteristic learning unit, and wherein the target current 
computing unit calculates the target current at the target power based on the revised 
power-current characteristic. The Sugiura reference discloses an electronic control unit 
"ECU" (output characteristic learning unit) that learns an actual output characteristic of 
the fuel cell based on the output voltage detected by voltage sensor and output current 
detected by the current sensor over an extended period of time and executes an output 
characteristic correction process that corrects the output characteristic of the fuel cell 
based on the voltage detected by the voltage sensor and the current detected by the 
current sensor, thereby creating a revised power-current characteristic based on the 
reference output characteristic of the fuel cell corrected by the electronic control unit 
(See paragraphs [0056], [0059] and Figure 7). Examiner's note: The previous output 
characteristics line shown in Figure 7 is construed as a reference output characteristic 
of the fuel cell. Since the actual voltage and actual current are known values, then the 
output power is calculated from the product of the voltage and the current. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Fujita/lchinose/Ueda target current 
computing unit to include an output characteristic learning unit which learns an actual 
output characteristic of the fuel cell based on the output power detected by the detector 
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and corrects the reference output characteristic of the fuel cell based on the learned 
actual output characteristic, wherein target current computing unit creates a revised 
power-current characteristic based on the reference output characteristic of the fuel cell 
corrected by the output characteristic learning unit, and wherein the target current 
computing unit calculates the target current at the target power based on the revised 
power-current characteristic in order to more accurately estimate the output 
characteristic of the fuel cell and thereby enhance the overall energy efficiency by 
optimizing the operation of the fuel cell (See paragraph [0008], [0009]). 

Response to Arguments 

6. Applicant's arguments with respect to claims 1-16 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571)272-0717. 
The examiner can normally be reached on M-F, 9:00AM to 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
TC 

/Jonathan Crepeau/ 

Primary Examiner, Art Unit 1795 



